Electrical resistivity of Au-SM-RE 1/1 approximants by Hattori, Masashi et al.
Aperiodic 2018 ("9th Conference on Aperiodic
Crystals") Aperiodic 2018 Abstracts
Electrical resistivity of Au-SM-RE 1/1
approximants
Masashi Hattori
Tokyo University of Science, birdest0429@gmail.com
A. Ishikawa
Tokyo University of Science
K. Tokiwa




The University of Tokyo
See next page for additional authors
Follow this and additional works at: https://lib.dr.iastate.edu/aperiodic2018
Part of the Chemistry Commons, and the Materials Science and Engineering Commons
This Poster Presentation is brought to you for free and open access by the Conferences and Symposia at Iowa State University Digital Repository. It has
been accepted for inclusion in Aperiodic 2018 ("9th Conference on Aperiodic Crystals") by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Hattori, Masashi; Ishikawa, A.; Tokiwa, K.; Muro, Y.; Fujii, T.; and Tamura, R., "Electrical resistivity of Au-SM-RE 1/1 approximants"
(2018). Aperiodic 2018 ("9th Conference on Aperiodic Crystals"). 11.
https://lib.dr.iastate.edu/aperiodic2018/2018/abstracts/11
Author(s)
Masashi Hattori, A. Ishikawa, K. Tokiwa, Y. Muro, T. Fujii, and R. Tamura
This poster presentation is available at Iowa State University Digital Repository: https://lib.dr.iastate.edu/aperiodic2018/2018/
abstracts/11
Electrical resistivity of Au-SM-RE 1/1 approximants  
  
M.Hattori1, A.Ishikawa1, K.Tokiwa2, Y.Muro3, T.Fujii4, R.Tamura1   
1 Department of Materials Science and Technology, Tokyo University of Science, Tokyo 125-8585 Japan 
2 Department of Applied Electronics, Tokyo University of Science, Tokyo 125-8585 Japan 
3 Liberal Arts and Sciences, Faculty of Engineering, Toyama Prefectural University, Izumi 939-0398  
Japan 
4 Cryogenic Research Center, The University of Tokyo, Tokyo 113-0032 Japan 
 
Rare-Earth containing Tsai-type 1/1 approximants (ACs) have well-localized spins on the icosahedron 
shell of the Tsai-type cluster. Since 2010, the existence of a long-range magnetic order was reported in 
Cd6Tb and Au-Si-RE ACs [1-2]. For the Au-Al-Gd AC, it was reported that it has a wide single phase 
region, and the magnetism changes systematically within the single phase region [3]. Until now, the mag-
netic properties of these ACs have been investigated mainly by magnetization and specific heat measure-
ments. In the present work, we investigated the magnetic properties of ACs by electrical resistivity meas-
urements. 
  
Polycrystalline alloys were prepared by arc-melting and annealed under Ar atmosphere. The phase purity 
of the samples was examined by X-ray diffraction (XRD) using CuKα radiation. The temperature and 
field dependence of magnetization were measured using a Superconducting Quantum Interference Device  
(SQUID) or Vibrating Sample Magnetometer (VSM). The specific heat was measured using Physical 
Property Measurement System (PPMS). The electrical resistivity was measured by the AC four terminal 
method. 
 
The temperature dependence of the electrical resistivity of the ferromagnetic Au-Al-Gd AC was meas-
ured. It was found that the resistivity has a very sharp peak at the Curie temperature of 28 K. This phe-
nomenon is not common to ferromagnetic transitions and its origin is of a particular interest. The peak in 
the resistivity was found to be suppressed under a low magnetic field of 20 mT, showing that the peak is 
of a magnetic origin. In the present work, the temperature dependences of the electrical resistivity of fer-
romagnetic ACs with different Au/Al ratio and ferromagnetic ACs with different compositions were in-
vestigated. Details will be reported in the presentation. 
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